The liver-selective nitric oxide donor O2-vinyl 1-(pyrrolidin-1-yl)diazen-1-ium-1,2-diolate (V-PYRRO/NO) protects HepG2 cells against cytochrome P450 2E1-dependent toxicity.
HepG2 cells expressing CYP2E1 (E47 cells) are more susceptible to toxicity by arachidonic acid (AA) or after glutathione depletion with an inhibitor of glutamate-cysteine ligase, l-buthionine-(S,R)-sulfoximine (BSO), compared with control HepG2 cells (C34 cells). The ability of nitric oxide (NO) to protect against CYP2E1-dependent toxicity has not been evaluated. We therefore studied the ability of O2-vinyl 1-(pyrrolidin-1-yl)diazen-1-ium-1,2-diolate (V-PYRRO/NO), a liver-selective NO donor, to protect against CYP2E1-dependent toxicity and compared this with protection by chemical NO donors. E47 cells incubated with V-PYRRO/NO produced NO, whereas C34 cells did not. Incubation of E47 cells with 50 microM AA or 100 microM BSO for 2 days resulted in a 50% loss of cell viability. VPYRRO/NO (1 mM) blocked this toxicity of AA and BSO by a mechanism involving NO release via CYP2E1 metabolism of VPYRRO/NO. NO scavengers hemoglobin and 2-(4-carboxophenyl)-4,4,5,5-tetramethylimidazoline-1-oxyl-3-oxide blocked the protective effects of V-PYRRO/NO. V-PYRRO/NO inhibited CYP2E1 activity and production of reactive oxygen species, whereas hemoglobin prevented these events. AA and BSO induced lipid peroxidation and decreased mitochondrial membrane potential; both of these effects were blocked by V-PYRRO/NO. Unlike V-PYRRO/NO, the chemical donors spermine/NO and (S)-nitroso-N-acetylpenicillamine release NO directly when added to the medium; however, they could partially protect against the CYP2E1-dependent toxicity. These results suggest that VPYRRO/NO protects HepG2 cells against CYP2E1-dependent toxicity through inhibition of CYP2E1-derived reactive oxygen species production and lipid peroxidation by the generated NO and that this compound may be valuable in protecting against CYP2E1-dependent toxicity via liver P450-specific generation of NO.